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This document has been prepared fo r  the purpose o f  subm itting a p re lim i­
nary request fo r  te ch n ica l cooperation  to  the Canadian In tern ation a l 
Development Agency (CIDA), to  p a r t ia l ly  support the second phase o f  the 
study on In terconnection  o f  the e le c t r i c a l  systems o f  the cou n tries  in  
the Central American Isthmus, -which the Economic Commission fo r  Latin 
America is  p resen tly  undertaking. This study is  being implemented a t the 
requ est, and with the support, o f  the n ation a l power in s t itu t io n s  o f  the 
area , and with the f in a n c ia l a ss istan ce  o f  the Central American Bank fo r  









The Central American E le c t r i f ic a t io n  and Water Resources Subcommittee, 
a subsid iary  organ ization  o f  the Economic C ooperation Committee (ECC) 
reso lv ed , in  i t s  th ird  meeting» the cre a tion  o f  a Regional E le c t r ic a l  
In terconnection  Group (REIG), o f  h ig h -le v e l rep resen tatives from the 
nation a l e le c t r i c a l  in s t itu t io n s»  fo r  the purpose o f  drawing up gu ide­
lin e s  f o r ,  and coord in atin g  the a c t iv i t i e s  connected w ith , e le c t r i c a l  
in tercon n ection  in  the Central American Isthm us.-^
In 1969, a ctin g  upon a s p e c i f i c  request from the REIG, the Central 
American E le c t r i f ic a t io n  and Water Resources M ission o f  ECIA submitted
a. document which demonstrated' the tech n ica l and economic f e a s ib i l i t y  o f
in tercon n ectin g  the e le c t r i c a l  systems o f  ad jacent cou n tries  in  the
2 /  i-Central American Isthmus. — Such work was complemented w ith more
d e ta ile d  stu d ies  on in tercon n ection  p o s s ib i l i t i e s  between Costa Rica
3 / 4 /and Nicaragua (1970 -1972)- and E l Salvador and Guatemala (1 9 7 3 ).“ '
In 1971 a .study  on tech n ica l-econ om ica l f e a s ib i l i t y  o f  the e le c ­
t r i c a l  systems in tercon n ection  between Honduras and.Nicaragua was 
com p leted .^  At p resen t, a d d it io n a l stu d ies  financed by the Central 
American Bank are being carr ied  out to  determine the convenience o f  
in terconnectin g  the system o f  oth er neighbouring co u n tr ies .
1/ R esolution  17 (SC.5 ) ,  approved on 9 September, 1966.
2 /  La in terconexión  e lé c t r ic a  en e l  Istmo Centroamericano; ¿va lu ación  
de in terconexiones para sistem as e lé c t r ic o s  combinados i Guatemala- 
E1 Salvador; El Salvador-Honduras; Nicaragua-Costa R ica ; Costa R ica - 
Panatná (CEPALAEX/69/20), 1969.
3 / See documents A ltern ativas  de in terconexión  de lo s  sistem as e lé c t r ic o s  
naciona les  de Nicaragua v Costa R ica . (CCÈ/SC. 5/G T-N -CR/II/2; TAO/LAT/103) 
and Evaluación de la s  p o s ib ilid a d e s  de tran sferen cia  de energía h id ro ­
e lé c t r ic a  de Costa Rica a Nicaragua (OCE/SC.5/GTN-CR/III/2 :TAO/LAT/12~3). 
4 /  La in terconexión  e lé c t r ic a  Guatemala-El Salvador. I .  A n á lis is  de la 
fa c t ib i l id a d  de la  in terconexión  del Sistema Central de Guatemala y e l  
Sistema CEL de El Salvador (CEPAL/MEX/73/2l;TAO/LAT/131).
5 / In terconexión  e lé c t r ic a  Nicaragua-Honduras; estu d io  de fa c t ib i l id a d  
técn ico -econ óm ica . E le ctro co n su lt , 1971.
/By thé
By the end o f  1974, ECLA recommended the preparation o f  a new study 
on the reg ion a l e le c t r i c a l  in tegra tion  o f  the Central American Isthmus, to  
serve as basis  fo r  promoting maximun u t i l iz a t io n  o f  h yd foen ergetic  and
geothermal resources a v a ila b le  in  the reg ion  and thus con tribute  to  lessen
6 / 7 /the energy c r i s i s . — The REIG approved t h i s •idéa-^ and thé study was
in it ia te d  by ECLA at the end o f  1975, with tech n ica l assistan ce  from
the Mexican Federal Power Commission (CFE), t h e  d ir e c t  p a r t ic ip a t io n  o f  the
e le c t r i c a l  in s t itu t io n s , and f in a n c ia i  support -from the CABEI and the UNDP.
Since the study methodology involved  the use o f  mathematical models fo r
planning, the computer f a c i l i t i e s  o f  the Mexican S o c ia l S ecu rity  In s t itu te
(IMSS) were requested and obtained.
The f i r s t  phaàe o f  the ongoing study, which should be com pleted by 
January 1977, has included the u t i l iz a t io n  o f ; the mathematical models o f  
the SIPSË system — developed by E le c t r ic i t é  de France and re fin ed  by the 
CFE— tò  make order-of-m agnitude an a lysis  o f  the tech n ica l convenience 
and economic f e a s ib i l i t y  o f  in tercon n ection  in  the reg ion . Use has been 
made o f  prelim inary h y d ro log ica l and approximate co s t  data, and only a 
lim ited  se t  o f  con d ition s  has been analyzed in  th is  stage. The re su lts  
o f  th is  a n a ly s is , although e n t ir e ly  v a l id , w i l l  n e ce ssa r ily  be o f  a 
prelim inary nature.
In order to  provide the cou n tries  with more d e f in ite  and r e lia b le  
r e s u lts ,  a second phase o f  the study is  envisaged. In th is  stage , use 
would be made o f  more complete and updated in form ation , to  be processed 
by means o f  severa l mathematical models. The new study would a ls o  require 
s e n s ib i l i t y  ana lysis  to  take in to  account a wide range o f  s itu a t io n s , and 
would a llow  the examination o f  a large number o f  In terconnection  
a lte rn a tiv e s .
The com pletion o f  th is  second stage would provide the In terested  
countries  and fin a n c ia l in s t itu t io n s  with a r e l ia b le  and optimum calendar 
o f  in tercon n ection , a d e ta iled  economic ana lysis  o f  i t s  implementation,
6 / See Términos de r e fe r e n d a  para la e laboración  de un estu d io  de in te r ­
conexión e lé c t r ic a  en e l  Istmo dentroam ericano. Note from the S ecreta ria t 
(CCE/SC.5/G RIE/II/3), A p r il 1975. 
i l  Informe de la Segunda Reunión del  Grupo Regional sobre In terconexión E lé c tr ica  






and an account o f  investment requirem ents. Besides provid ing  these
re su lts  fo r  the reg ion a l b a s is , the ana lysis  would a llow  the d e fin it io n
o f ’.national generation  and transm ission con stru ction  programmes.
I t  should be noted that during the th ird  meeting o f  the REIG, i t
was agreed that an ad-hoc ECLA/IDB/IBRD working group was to  be
esta b lish ed  fo r  the purpose o f  making a f i r s t  comparative study — fo r  the
case o f  Central Am erica-- o f  r e su lts  obtained through the SIPSE model
p resen tly  being u t i l iz e d  by ECLA, the WASP system which the banks have
8/a v a ila b le , and those used by ENDESA o f  C hile and other in s t i tu t io n s .-  
Such work is  already being implemented and can, in  e f f e c t ,  be considered 
an in te g ra l part o f  the proposed second phase o f  the study.
8 / See Informe de la  Tercera Reunión d e l Grupo Regional de In terconexión  
E lé c tr ica  (E /CEPAL/CCE/SC .5/l09;CCE/SC.5/G RIE/lïl/7/Rev.l), May 1976.
1. Purpose and scope of the studies
The studies to be carried out under the second project phase are intended 
to formulate an optimized calendar for binational and/or regional e le ctr i­
cal interconnection in the Central American Isthmus, through the year 2000. 
To that e ffe c t, the following a ctiv ities  would be undertaken: 
i )  Revision and updating of the foreseen electrical demands,
i i )  Preliminary investigation of the p o ssib ilities  to displace 
sectorial energy demands presently met through o il-fir e d  power genera­
tion, by the use of hydropower and geothermal power, and its  possible  
modification to the electrical demands to the year 2000.
i l l )  Analysis and processing of additional hydrological data for 
each hydroproject, standarizing the available records,
iv) Review, comp1ementation and updating of basic information for 
a l l  hydroelectric projects, with special reference to technical charac­
teristics  and costs,
v) Evaluation and comparison of the available mathematical 
planning models characteristics — the SIPSE system supplied by CFE, the WASP 
models, and the MGI model used by ENDESA of C h ile-- and selection of the 
ones tdiich more closely apply to the special conditions of the Central 
American area,
v i)  Revision and updating of a l l  technical and economical para­
meters required for the u tilization  of the selected model (s ) , through 
detailed analysis of the data available within and outside die region, 
v ii )  Review of the proposed energy generation scheme, for the 
purpose of defining the optimum size of hydroprojects as well as geo­
thermal and thermoelectrical units, both for the Independent national 
systems and the regional Interconnected system,
v i i i )  Application of the adopted methodology, for the purpose of 
defining the national generation and transmission programs, including 
sen sibility  analysis of the more significant parameters, assuming d if ­
ferent degrees of generation autonomy for the countries of the region,
CEPAL/MEX/76/18
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II. THE PROPOSED PROJECT SECOND PHASE
ix) Preliminary
ix )  Prelim inary estim ate o f  the p re c ise  period  during which the 
Central American in terconnected  system could be advantageously t ie d  to  i t s  
neighbouring cou n tries  (Mexico and Colom bia), and
x) Determine the appropriate t a r i f f s  system fo r  the tran sfers  o f  
energy and power, and the economic b e n e fits  — to  each country and to  the 
reg ion  in general— derived from in tercon n ection .
2* Schedule o f  a c t iv i t ie s
The implementation o f  the proposed stu d ies  would requ ire a to ta l  period  
o f  twelve calendar months. S ince the system atic processin g  o f  a v a ila b le  
data i s  already underway, the f in a l  p r o je c t  rep ort should be a v a ila b le  by 
December o f  1977. (See ta b le  1 .)
The mathematical model comparison, to  s e le c t  the system (s) which 
most adequately conform to  the Central American con d it io n s , would be
9/ca rr ied  out during the la s t  quarter o f  1976 and the f i r s t  one o f  1977.—
During the f i r s t  quarter o f  1977, a l l  h y d ro lo g ica l records would be 
extended and s tandar i z e d . T h e  study on e l e c t r i c i t y  demands would be 
reviewed and expanded; and the co sts  o f  h y d ro e le c tr ica l p r o je c ts  would be 
reviewed and updated. A re v is io n  would be made o f  the te ch n ica l and eco ­
nomical parameters to  be used in  the study. An optim ization  o f  h ydroelec­
t r i c  p r o je c ts  proposed operation  would be made, and the most adequate 
s iz e  fo r  th erm oe lectr ica l u n its  would be determ ined. A rep ort would be 
prepared d escrib in g  the p o s s ib i l i t y  o f  desp lacing  o i l - f i r e d  energy supplies 
through the use o f  lo c a l ly  a v a ila b le  sou rces , and i t s  p o ss ib le  short and 
long term m od ifica tion  on the magnitude and d is tr ib u t io n  o f  e le c t r i c a l  
demand.
During the second and th ird  quarters o f  1977, the m odel(s) considered 
most appropriate would be u t i l iz e d  fo r  the determ ination o f  in tercon n ection  
p o s s ib i l i t i e s  between the r e g io n 's  e le c t r i c a l  systems. An an a lys is  o f
S7 This part o f  the study i s  already underway, with the co lla b o ra t io n  o f  
IDB, IBRD and ENDESA o f  C h ile .
10/ The co lla b o ra t io n  o f  the UNDP/WMO Central American H ydrom eteorological 




the d if fe r e n t  in tercon n ection  a lte rn a t iv e s , under an ample range o f  
assumptions and probable con d ition s  would a lso  be made.
F in a lly , the b e n e fits  and t a r i f f s  fo r  in tercon n ection  would be 
studied  during the fourth  quarter; the convenience o f  a p o ss ib le  in te r ­
connection  with Mexico and Colombia would be considered , and a rep ort 
d escr ib in g  the re su lts  o f  the re su lts  o f  the study would be prepared.
The Regional E le c t r ic a l  In terconnection  Group (REIG) would meet 
three times in  the course o f  1977, fo r  the purpose o f  evaluating the 
progress made in  the study and commenting on the p a r t ia l  re su lts  obta ined . 
(See again ta b le  1 .)
3 . Cost and fin an cin g  o f  the study
The t o ta l  c o s t  o f  the proposed study would be 508 000 Central American 
p e so s .—  ̂ This im plies a t o ta l  o f  135 man-months fo r  personnel a t  an 
estim ated c o s t  o f  416 000 Central American p esos , which would Include a 
Coordinator fo r  the study (6 man-months), two experts on planning fo r  the 
e le c t r i c a l  s e c to r  (24 man-months) with experience in  the a p p lica tio n  on 
mathematical m odels, 21 man-months fo r  s p e c ia liz e d  con su lta n cies , and 
84 man-months fo r  backstopping and counterpart personnel.
An a d d it io n a l a llotm ent o f  50 000 Central American pesos fo r  
computer time and in s ta lla t io n s  would be requ ired , together with 
18 000 pesos fo r  tra ve l expenses and 24 000 more to  finance unforeseen 
expenses. (See tab le  2 . )
Of the to ta l  c o s t ,  ECLA would make an in -k ind  con tr ib u tion  o f  
30 000 man-months from i t s  regu lar personnel, a t an estim ated co s t  o f  
106 000 p esos, in ad d ition  to the o f f i c e  f a c i l i t i e s  which might be 
required fo r  the study. The e le c t r i c a l  u t i l i t i e s  o f  the Central American 
Isthmus w il l  con tribu te  72 man-months o f  conterpart personnel (engineers 
and econom ists), a t an estim ated co st  o f  178 000 pesos , which includes 
wages, tra v e l and perddiem.
The Central American Bank has already pledged an a d d it io n a l sum o f
12/65 000 p e sos ;—  the UNDP has agreed to  a six-month extension  to  an
11/ One Central American peso ,(C. A . $) .—an accounting un it o f  the variou s 
cu rren cies  in  the reg ion — equals one United States d o lla r  (U ,S .$ ).
12/ B esides i t s  C.A;$35 000 con tr ib u tion  to  the f i r s t  study phase.





e le c t r i c a l  in tercon n ection  expert already on board, a con tr ib u tion  which
13/amounts to  24 000 d o l la r s ,—
Of the t o ta l  508 000 pesos required  fo r  the tim ely com pletion o f  the 
proposed s tu d ies , an amount o f  135 000 pesos remains unobtained. I t  r e fe rs  
to  funds earmarked to  finance 6 man-months o f  an e le c t r i c a l  planning 
exp ert, 21 man-months o f  consultants in  s p e c ia liz e d  f i e ld s ,  computer time 
and m iscellaneous expenses. I t  i s  a n tic ip a ted  that 55 000 pesos would be 
required  fo r  the f i r s t  h a l f  o f  1977, and 80 000 fo r  the second h a l f .
The p a r t ic ip a t io n  o f  the C1DA in  the proposed stu dies i s  requested 
in  order to  finance the aforementioned expenditures.
13/ In ad d ition  to  a ; con tr ib u tion  o f  U .S .$122 000, which was u t i l iz e d  
during 1975 and 1976.
■Í /Table 1
Table 1 o  g
SCHEDULE OF ACTIVITIES FOR THE SECOND PHASE OF ELECTRICAL INTERCONNECTION STUDY >-jO
A c t iv ity 1976 1977
O ct. Nov. Dec Jan. Feb. Mar. Apr. May Jun. J u l. Aug. Sep. O ct. Nov. Dec,,
1. Comparison o f  mathematical models and
s e le c t io n  o f  most su ita b le  system   — ------ ----------
2 . Review o f  te ch n ica l ch a ra c te r is t ic s
and co sts  o f  energy p ro je c ts  ...... . . .  . ■.
3 . Extension o f  h y d ro log ica l records . .  _ _ _ _  ■
4. Updating o f  tech n ica l and econom ical____________________________ ______________
parameters
5. Studies on energy displacement and
review  o f  e l e c t r i c i t y  demands  —
6. Optim ization o f  hydroproject operation  
and determ ination o f  therm oelectric
p ro je c ts  optimum capacity --------------------------------------------------------------- ----------------------
7 . A p p lica tion  o f  b est m odel(s) to  determine
in tercon n ection  schedule a lte rn a tiv e s .................................................. ...........................
8. Determination o f  econom ical b e n e fits  from, 
and t a r i f f s  f o r ,  in terconnection
9. Study on in tercon n ection  p o s s ib i l i t ie s  
w ith Mexico and Colombia
10. Meetings o f  thé REIG •*—
11. F inal report
CEPAL/MEX/76/18
Page 11
ESTIMATED COST AND FINANCING FOR THE SECOND PHASE 





A. P ro ie c t  Costs
T otal 135 508 000
Personnel 416 000
General Coordinator 6 24 000
a /
E le c t r ic a l  planning expert— 12 48 000
H yd roe le ctr ica l development expert 12 48 000
M iscellaneous consultants 21 84 000
Backstopping personnel 12 34 000
Engineers and econom ists 72 178 000
Computer time and f a c i l i t i e s 50 000
Travel expenditures 18 000
M iscellaneous expenses 24 000
B. Financing
T otal 135 508 00O
Already committed 102 373 000
ECLA 30 106 000
CABE I 65 000
UNDP 6 24 000
E le c t r ic a l  In s t itu t io n s 72 178 000
S t i l l  unobtained
-  /  n , iwmn — ______ __«.lv ü
27
— <1 /£ -
135 000
a j  The UNDP has already approved the' funding o f  6 months fo r  th is
expert.

